Changes in expression of p38 mitogen-activated protein kinase in the dorsal motor nucleus of the vagus nerve and hypoglossal nucleus after axotomy in adult rats.
Mitogen-activated protein (MAP) kinase cascades are activated in response to various extracellular stimuli. P38 MAP kinase is one of the MAP kinase family and is activated by proinflammatory cytokines and environmental stresses. Activating transcription factor-2 (ATF-2) is one of the targets for p38 MAP kinase. To obtain information on the role of the p38 MAP kinase in the neurons and glial cells after axotomy, we investigated changes of expression of p38 MAP kinase, MAP kinase kinase (MKK) 3, MKK4, MKK6 and ATF-2 in the dorsal motor nucleus of the vagus nerve and the hypoglossal nucleus following axotomy in rats using in situ hybridization and immunohistochemical techniques. Expression of p38 MAP kinase mRNA was observed in the neurons in control rats and showed no remarkable changes after axotomy in both nuclei. On the other hand, expression of p38 MAP kinase mRNA was observed in the perineuronal microglias after axotomy. The expression of p38 MAP kinase, activated p38 MAP kinase, MKK3 and ATF-2 were immunohistochemically observed in neurons of control rats in both nuclei. After axotomy, the expression of p38 MAP kinase, active and inactive, and ATF-2 in neurons were reduced in both nuclei, while expression of mRNA of p38 MAP kinase showed no reduction in neurons. These findings indicate that p38 MAP kinase is functionally regulated not by synthesis but by phosphorylation and regulates the activation of ATF-2 in neurons, and this cascade plays some role in retrograde neuronal reactions. Moreover, perineuronal microglial cells showed strong expression of p38 MAP kinase, active and inactive, after axotomy in both nuclei. These findings suggest that p38 MAP kinase is related to microglial cell reactions after axotomy.